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ABSTRACT 


Using  transparent  tape,  as  a  support,  paraffin  sections  as 
thin  as  5/i  are  miorotomed  from  large,  whole,  and  friable  tissue 
cultures  of  western  white  pine  (Pinus  monticola  Dougl.)  and  from 
pine  cultures  infected  with  the  blister  rust  fungus  (Cronartium 
ribicola  J.C.  Fisch.  ex  Rabenh.).    Pathological  differentiation 
is  obtained  with  Conant's  quadruple  stain  or  safranin  0-fast 
green  stain,  and  cytological  differentiation  of  the  fungus  is 
obtained  with  Heidenhain' s  hematoxylin  stain  or  Flemming's  triple 
stain. 

Plant  tissue  cultures  provide  a  rather  promising  approach  to  a  more  thorough 
understanding  of  host-parasite  interactions,  particularly  with  obligate  parasites. 
Tissue  cultures  of  western  white  pine  [Pinus  monticola  Dougl.)  are  being  used  in  this 
laboratory  to  study  the  interactions  between  the  plant  host  and  blister  rust  fungus 
(Cronartium  ribicola  J.C.  Fisch.  ex  Rabenh.)   (Harvey  1967;  Harvey  and  Grasham  1969 
and  1970;  Harvey  and  Woo  1969).  It  is  difficult  to  microtome  sections  suitable  for 
pathological  and  cytological  study  from  these  cultures  because  they  are  large  (3/4  to 
2  cm.  diameter)  and  friable;  they  contain  air  pockets  which  render  them  difficult  to 
infiltrate  completely  with  paraffin;  and  their  cells  are  loosely  arranged  with  the 
middle  lamella  poorly  developed.      Physical  disturbances  that  result  from  dividing 
these  tissue  cultures  into  smaller  pieces  convenient  for  microtoming  often  cause  cells, 
or  groups  of  cells,  to  separate  from  the  tissue  masses  in  the  various  solutions  used 
prior  to  embedding.     Killing  and  fixing  solutions  (or  the  first  several  solutions  in 
the  dehydration  series,  in  which  the  water  content  is  high)  are  particularly  disruptive. 
The  above  problems  are  especially  characteristic  of  the  young,  rapidly  growing  tissue 
cultures.    As  a  result,  it  is  desirable  to  cut  these  tissue  cultures  whole. 

The  above  problems  encountered  in  treatment  of  tissue  cultures  have  not  been  re- 
solved in  the  literature.    Therefore,  existing  techniques  had  to  be  modified  and  the 
modifications  are  reported  here. 


biological  Laboratory  Technician,  stationed  in  Moscow,  Idaho  at  the  Forestry 
Sciences  Laboratory,  which  is  maintained  in  cooperation  with  the  University  of  Idaho. 


1 


i'W 
- !  .t 


Whole  tissue  cultures  are  taken  from  their  culture  media  and  carried  intact  through 
the  processes  of  killing,  fixing,  and  embedding.     For  pathological  studies,  the  tissue 
cultures  are  killed  and  fixed  in  formalin-propiono-alcohol  fluid  (FPA)   (Johansen  1940) . 
For  cytological  studies,  Randolph's  modified  Navashin  fluid  is  used  (Johansen  1940). 

The  tissue  cultures  are  dehydrated  by  the  tertiary  butyl  alcohol  method  (TBA) 
(Johansen  1940)  and  are  embedded  in  paraffin  (55  C  mp.). 

Sections  of  these  tissue  cultures  are  cut  5  to  25^  thick  on  the  sliding  microtome 
by  using  a  modification  of  the  cellulose  tape  method  (Bonga  1961,  Beckel  1959,  Palmgren 
1954) .    A  paraffin  block  containing  a  tissue  culture  is  trimmed  to  the  desired  place 
with  the  sliding  microtome.        The  ends  of  a  4-inch  strip  of  transparent  tape, 
approximately  the  width  of  the  paraffin  block,  are  fastened  together  forming  a  circle 
with  the  adhesive  surface  facing  outward  (Figs.  1A  and  IB).    The  adhesive  surface  of 
the  tape  is  then  attached  to  the  cutting  surface  of  the  paraffin  block,  and  the  tape 
held  up  slightly  by  one  finger  (Fig.  1A) ,  so  that  the  part  of  the  tape  not  adhering  to 
the  surface  of  the  block  will  clear  the  knife  during  cutting.    The  cut  sections  will 
then  adhere  to  the  tape1 (Figs.  1A  and  IB). 

This  procedure  is  repeated  until  the  desired  number  of  sections  is  obtained  for 
one  slide.     If  sections  of  different  thicknesses  are  desired  on  the  same  slide,  the  feed 
mechanism  is  changed  before  cutting  each  section.    The  rotary  microtome  can  be  used  also. 

After  cutting  is  complete,  the  excess  tape  is  removed  and  the  part  with  the  adher- 
ing sections  is  placed  on  a  slide  (adhesive  side  against  slide)  containing  Haupt's 
adhesive  and  a  4%  formalin  solution  (Fig.  IB).    Two  slides  are  then  pressed  together 
with  the  tape  sides  toward  each  other  with  a  piece  of  absorbing  paper  of  the  same  size 
as  the  slides  placed  between  them.    They  are  held  in  this  position  by  five  clothespins, 
two  on  one  side  and  three  on  the  other  (Fig.  IB),  to  keep  the  pieces  of  tape  containing 
the  sections  flattened  while  drying  for  24  to  48  hrs .    After  drying,  the  slides  are 
placed  in  xylene  to  dissolve  the  adhesive  material  of  the  tape,  thus  separating  the  tapes 
from  the  slides  but  leaving  the  sections  still  attached.    At  the  same  time,  the  paraffin 
is  also  dissolved  by  the  xylene.    The  time  required  for  this  process  varied  from  24  to 
72  hrs. 

For  pathological  studies,  the  sections  are  stained  with  Conant's  quadruple  stain 
or  safranin  0-fast  green  stain  (Johansen  1940).     For  both  staining  schedules,  slides 
are  left  in  0.5%  safranin  0-50%  alcohol  solution  for  12  hrs.  and  differentiated  in  a 
very  dilute  'riCl-95%  alcohol  solution  (a  few  drops  of  HC1  per  staining  jar  of  95%  alcohol) 
and  washed  thoroughly  in  running  tapwater.    Also  for  both  schedules,  the  staining  time 
in  0.5%  fast  green-100%  alcohol  solution  is  1  min.     For  Conant's  quadruple  stain  sched- 
ule, the  staining  time  in  crystal  violet  (0.25%  aqueous  solution)  is  3  min.    The  rust 
mycelium  is  stained  purple  by  Conant's  quadruple  stain  schedule  and  red  by  the  safranin- 
fast  green  schedule. 

For  cytological  studies,  the  sections  are  stained  with  Heidenhain's  hematoxylin 
stain  (Johansen  1940)  or  Flemming's  triple  stain  (Sass  1958).     In  the  Heidenhain's 
hematoxylin  schedule,  the  sections  are  mordanted  for  12  hrs.  in  a  1%  solution  of  ferric 
ammonium  sulfate  and  stained  for  12  hrs.  in  a  0.25%  solution  of  hematoxylin.     For  the 
triple  stain  schedule,  the  sections  are  left  in  a  0.5%  safranin-50%  alcohol  solution 
for  12  hrs.    The  staining  time  in  an  aqueous  crystal  violet  solution  (0.25%)  is  8  hrs. 
The  nuclei  are  stained  reddish-purple  by  the  latter  schedule. 

As  Bonga  (1961)  demonstrated  with  his  method,  microtomed  sections  showed  little  or 
no  tearing  or  compression  and  can  be  maintained  in  series  on  tape  if  desired.     In  addi- 
tion, the  convenience  of  having  sections  of  different  thicknesses  on  the  same  slide  is 
easily  accomplished.    When  using  tape  as  a  support,  it  is  possible  to  cut  satisfactory 
sections  from  tissue  cultures  containing  air  pockets  (which  are  sometimes  difficult  to 
completely  infiltrate  with  paraffin)  without  tearing  or  compression.     Specimens  are  well 
differentiated  both  cytological ly  and  pathologically,  with  the  staining  schedules  described. 
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Figure  1,  —  (A)  Sections  of  tissue  cultures  are  cut  by  the  transparent  tape  method 

on  a' sliding  microtome  (note  the  transparent  tape  must  be  held  clear  of  knife). 
(B)  Shown  left  to  right  are:  sections  on  tapes;  sections  on  slides  containing 
Haupt's  adhesive  and  formalin  solution;  and  sections  being  flattened  on  slides 
by  clothespins  during  the  drying  period. 
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